Docket No. 1155-0226P 



REMARKS 
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Docket No. 1155-0226P 
VERSION WITH MARKINGS SHOWING CHANGES MADE 

The specification has been amended to provide cross- 
referencing to the International Application. 



The claims have been amended as follows: 



15. (Amended) The olefin polymer as claimed in [any one of 
claims 11 to 14] claim 11 , wherein a sequence of two or more 
continuous methylene groups is detected by means of 13 C-NMR, and 
a sequence of two consecutive methylene groups and a sequence of 

o 

yU three or more consecutive methylene groups are both detected. 

\-\ 

••in:? 

Ul 26. (Amended) The olefin polymer as claimed in [any one of] 

Q claims [1 to 25] 1, 7, 10, or 16 , which has a functional group at 

% 

0 the terminal of the main chain. 

if? 

ru 

□ 27. (Amended) A molded product comprising the olefin polymer 

of [any one of claims 1 to 25] 1, 7, 10, or 16 . 



34. (Amended) A process for preparing an olefin polymer, 
comprising polymerizing an olefin of 2 to 20 carbon atoms in the 
presence of an olefin polymerization catalyst comprising the 
transition metal compound of claim 32, to prepare the olefin 
polymer [of claim 7, 10 or 16] . 



35. (Amended) A process for preparing an olefin polymer, 
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comprising polymerizing an olefin of 2 to 20 carbon atoms in the 
presence of an olefin polymerization catalyst comprising [the] a 
transition metal compound [of any one of claims 28 to 34] to 
prepare a polymer and then bringing the polymer into contact with 
a functional group-containing compound to prepare an olefin 
polymer having a functional group at the terminal [ . ] , said 
transition metal compound being selected from the group 
consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that, in a /3-agostic 
%B structure of a cationic complex wherein one of X in the formula 
W (I) is replaced with a n-propyl group, said structure being 
111 measured by a density functional method, the distance between the 

ru 

Q heteroatom, which has no direct bond to the central metal M and 

p is nearest to the central metal M, and hydrogen at the 0-position 

m is not more than 3.0 A and the electrostatic energy is not more 

f* t than lOkJ/mol, 

K L m MX n (I) 

wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 

m is an integer of 1 to 5, 

n is a number satisfying a valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 

following formula (II -a) 



SI 



a 

Skt- 
m 

w 

i 



/ Q=N^ 





(H-a) 



wherein M 1 is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 

0 is a nitrogen atom or a carbon atom having a substituent 



A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R 5 , 

R 1 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
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position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 



few? 

. Ft 

vO 

jjj selected from a halogen atom and a halogen- containing group, an 

in 

ru 



aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group. 



" 3 R to R may be the same or different and are each a 



hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group, or a tin-containing group, two or more of R 2 to 
R 5 may be bonded to form a ring, and when m is 2 or greater, R 1 s. 
R 2 s, R 3 s, R 4 s, and R 5 s may be the same or different, and one group 
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of R 2 to R 5 contained in one lioand and one group of R 2 to R 5 
contained in other liaands may be bonded , 

n is a number satisfyincr a valence of M 1 , and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated bv X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (II -b) 



wherein M 1 is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5 , 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R 6 , a nitrogen atom 




(H-b) 
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or 


a 


phosphorus atom. 










0 is a carbon atom having a substituent R 7 , 


a 


nitroaen atom 


or 


a 


phosphorus atom. 










S is a carbon atom havincr a substituent R 8 , 


a 


nitroaen atom 


or 


a 


phosphorus atom. 










T is a carbon atom havina a substituent R 9 , 


a 


nitroaen atom 


or 


a 


phosphorous atom. 










R 1 is an aromatic hydrocarbon group. 




an aliphatic 



hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, at least one substituent selected 
from a fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine -containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group. 
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R 6 to R 9 may be the same or different and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum-containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group or a tin- containing group, two or more of R 6 to 
R 9 may be bonded to form a ring, and when m is 2 or greater, R 1 s, 
R 6 s, R 7 , R 8 s and R 9 s may be the same or different, and one group 
of R 6 to R 9 contained in one ligand and one group of R 6 to R 9 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 , and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 
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(III) 

wherein M 1 is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 

R 10 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when R 10 is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the 1-position, this phenyl group has, at least one 
position of the 2 -position and the 6 -position, one or more 
substituents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position of the 3- 
position, the 4 -position and the 5 -position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when R 10 is an aromatic 
hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R 11 to R 14 may be the same or different and are each a 
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hydrogen atom, a halogen atom, a halogen-containing group, a 
hydrocarbon group, a hydrocarbon- substituted silyl group, an 
oxygen-containing group, a nitrogen-containing group or a sulfur- 
containing group, 

R 15 is a halogen atom, a halogen-containing group, a 
hydrocarbon group or a hydrocarbon- substituted silyl group, 

n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 

U3 group, an aluminum- containing group, a phosphorus -containing 

\Q 

IjJ group, a halogen- containing group, a heterocyclic compound 

\\ 

01 residue, a silicon-containing group, a germanium-containing group 

m 

Q or a tin-containing group, and when n is 2 or greater, plural 

p groups indicated by X may be the same or different, and plural 

2 

m groups indicated by X may be bonded to form a ring. 

m 

u 

36. (Amended) A process for preparing an olefin polymer, 
comprising polymerizing at least two olefins which are selected 
from olefins of 2 to 2 0 carbon atoms and have different 
polymerization reactivities, in the presence of an olefin 
polymerization catalyst comprising [the] a transition metal 
compound [of any one of claims 2 8 to 34] to prepare a tapered 
polymer containing a segment wherein composition of two or more 
monomers continuously changes [ . ] , said transition metal compound 
being selected from the group consisting of 
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a transition metal compound which is represented by the 
following formula (I) and has properties that, in a ff-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the ff-position 
is not more than 3.0 A and the electrostatic energy is not more 
than lOkJ/mol, 

LmMXn (1) 

wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 
n is a number satisfying a valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 
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a transition metal compound which is repres ented by the 
following formula (II -a) 




M 1 Xn 



(II-a) 

wherein M 1 is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 

p is a nitrogen atom or a carbon atom having a substituent 

'hi 
i us 

P A is an oxygen atom, a sulfur atom, a selen ium atom or a 



5 



03 

W R 1 



is an aromatic hydrocarbon group, an aliphatic 



hydrocarbon group or an alicvclic hydrocarbo n group, selected 

from a phenyl group having, at least one position — of — the — 2^ 

position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen-con taining group, or a 
phenyl group having, at least one position o f the 3 -position, the 
4-position and the 5-position, and least one s ubstituent selected 
from a fluorine -containing group having one carb on atom and not 
more than two fluorine atoms, a fluorine- cont aining group having 
two or more carbon atoms, a chlorine atom, a bromine atom, — an 
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iodine atom, a chlorine -containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

R 2 to R 5 may be the same or different and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen-containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group, or a tin-containing group, two or more of R 2 to 



W 

■"ti 
I m 
\}t \ 

m 
a 

a 

VU rnnfai nina arnnn _ ot ^ fin- rr>r\ f^inina arnnn fwn nr mnrp nf R 2 

fll 

w= R 5 may be bonded to form a ring, and when m is 2 or greater, R 1 s, 

P 

R 2 s, R 3 s, R 4 s, and R 5 s may be the same or different, and one group 
of R 2 to R 5 contained in one ligand and one group of R 2 to R 5 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 , and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
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residue, a silicon-containing group, a germanium- containing- group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated bv X may be the same or different, and plural 
groups indicated bv X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 




(Il-b) 



M 
Ul 
Of 

0 wherein M 1 is a transition metal atom selected from Group 3 

P to Group 11 of the periodic table. 

? 

fU m is an integer of 1 to 5, 

m 

Q Y is a nitrogen atom or a phosphorus atom. 

_ c 







U is a carbon atom 


having a substituent R 6 , a 


nitrogen atom 


or 


a 


phosphorus atom. 










0 i s a carbon atom 


having a substituent R 7 , a 


nitrogen atom 


or 


a 


phosphorus atom. 










S is a carbon atom 


having a substituent R 8 , a 


nitrogen atom 


or 


a 


phosphorus atom , 










T is a carbon atom 


having a substituent R 9 , a 


nitrogen atom 


or 


a 


phosphorous atom, 










R 1 is an aromatic hydrocarbon group. 


an aliphatic 
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hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 

;f 1 iodine atom, a chlorine -containing group, a bromine -containing 

hill 

\:\ group and an iodine -containing group, an aromatic hydrocarbon 

I §5 group other than a phenyl group having at least one substituent 

m 

P~ selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 

j! selected from a halogen atom and a halogen- containing group, or 

iU 

an alicyclic hydrocarbon group having at least one substituent 
M* selected from a halogen atom and a halogen-containing group, 

R 6 to R 9 may be the same or different and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group or a tin- containing group, two or more of R 6 to 
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R 9 may be bonded to form a ring, and when m is 2 o r greater , R*s, 
R 6 s, R 7 , R 8 s and R 9 s may be the same or different, and one group 
of R 6 to R 9 contained in one ligand and one group of R 6 to R 9 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 . and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 

hydrocarbon group, an oxygen-containing group , a sulfur- 
containing group, a nitrogen- containing group, a b oron- containing 
group, an aluminum- containing group, a phos phorus -containing 
group, a halogen-containing group, a heteroc yclic compound 
residue, a silicon-containing group, a germanium-con taining group 

or a tin-containing group, and when n is 2 or greater, plural 

groups indicated bv X may be the same or different, an d plural 
groups indicated by X may be bonded to form a rin g; and 

a transition metal compound which is represented by the 
following formula (III) 




wherein M 1 is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 
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R 10 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when R 10 is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the 1 -position, this phenyl group has, at least one 
position of the 2 -position and the 6 -position, one or more 
substituents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position of the 3- 
position, the 4-position and the 5-position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when R 10 is an aromatic 
hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R 11 to R 14 may be the same or different and are each a 
hydrogen atom, a halogen atom, a halogen- containing group, a 
hydrocarbon group, • a hydrocarbon- substituted silyl group, an 
oxygen- containing group, a nitrogen-containing group or a sulfur- 
containing group, 

R 15 is a halogen atom, a halogen-containing group, a 
hydrocarbon group or a hydrocarbon- substituted silyl group, 

n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 

37. (Amended) A process for preparing an olefin polymer, 
comprising conducting the following step (1) , the following step 
(2) , and optionally, the following step (3) of an arbitrary 
number of times, to prepare a block copolymer having structure 
wherein plural polymer blocks are bonded; 

(1) a step of polymerizing at least one olefin selected from 
olefins of 2 to 20 carbon atoms in the presence of an olefin 
polymerization catalyst comprising [the] a transition metal 
compound [of any one of claims 2 8 to 34] to prepare a polymer 
block, said transition metal compound being selected from the 
group consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that, in a jS-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 
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[ (Il-a) 

wherein M 1 is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 

0 is a nitrogen atom or a carbon atom having a substituent 

R 2 , 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R 5 , 

R 1 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicvclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituent s 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4 -position and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing grbup having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine-containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
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an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, 

R 2 to R 5 may be the same or different and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group, or a tin-containing group, two or more of R 2 to 
R 5 may be bonded to form a ring, and when m is 2 or greater, R 1 s, 
R 2 s, R 3 s, R 4 s, and R 5 s may be the same or different, and one group 
of R 2 to R 5 contained in one ligand and one group of R 2 to R 5 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 , and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 
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(Il-b) 



wherein M 1 is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5, 



Y is a nitrogen atom or a phosphorus atom. 







U is a carbon atom 


having a substituent 




a 


nitrogen atom 


or 


a 


phosphorus atom, 
0 is a carbon atom 


having a substituent 


R\ 


a 


nitrogen atom 


or 


a 


phosphorus atom. 














S is a carbon atom 


having a substituent 


R\ 


a 


nitrogen atom 


or 


a 


phosphorus atom. 














T is a carbon atom 


having a substituent 


R 9 , 


a 


nitrogen atom 


or 


a 


phosphorous atom. 














R 1 is an aromatic hydrocarbon group. 




an aliphatic 



hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3-positi on, the 
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4-position and the 5-position, at least one substituent selected 
from a fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 

pas 

y3 an alicyclic hydrocarbon group having at least one substituent 
hj selected from a halogen atom and a halogen-containing group, 
U1 R to R may be the same or different and are each a 

PI hydrogen atom, a halogen atom, a hydrocarbon group, a 
^ hydrocarbon-substituted silyl group, an oxygen- containing group, 
^ a nitrogen-containing group, a sulf ur- containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 

I .. 

containing group, a halogen-containing group, a heterocyclic 
compound residue, a silicon- containing group, a germanium- 
containing group or a tin-containing group, two or more of R 6 to 
R 9 may be bonded to form a ring, and when m is 2 or greater, R x s, 
R 6 s, R 7 , R 8 s and R 9 s may be the same or different, and one group 
of R 6 to R 9 contained in one ligand and one group of R 6 to R 9 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 , and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin- containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 

□ 




(HI) 



wherein M 1 is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 

R 10 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when R 10 is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the 1 -position, this phenyl group has, at least one 
position of the 2-position and the 6-position, one or more 
substituents selected from a heteroatom and a heteroatom- 
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Q1 R 15 is a halogen atom, a halogen-containing group, a 
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containing group, or has, at least one position of the 3- 
position, the 4 -position and the 5-position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when R 10 is an aromatic 
hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R 11 to R 14 may be the same or different and are each a 
hydrogen atom, a halogen atom, a halogen- containing group, a 
hydrocarbon group, a hydrocarbon-substituted silyl group, an 
oxygen- containing group, a nitrogen-containing group or a sulfur- 



hydrocarbon group or a hydrocarbon- substituted silyl group, 
n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum-containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
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groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring, 

(2) a step of polymerizing at least one olefin selected from 
olefins of 2 to 20 carbon atoms in the presence of the polymer 
block prepared in the step (1) to prepare a polymer block which 
is different from the polymer block prepared in the step (1) , and 

(3) a step of polymerizing at least one olefin selected from 
olefins of 2 to 20 carbon atoms in the presence of the polymer 
block prepared in the step (1) and the polymer block prepared in 
the step (2) to prepare a polymer block which is different from 
the polymer blocks prepared in the previous step. 

41. (Amended) The process for preparing an olefin polymer as 
claimed in claim 39 [or 40] , wherein the olefin polymerization 
catalyst is the catalyst [of any one of claims 28 to 24] 
comprising a transition metal compound selected from the group 
consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that, in a ft-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the /3-position 
is not more than 3.0 A and the electrostatic energy is not more 
than lOkJ/mol, 
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wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table , * 

m is an integer of 1 to 5, 

n is a number satisfying a valence of M, 

Lisa ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-c ontaining 
group, an aluminum-containing group, a phosphorus -c ontaining 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following formula (Il-a) 




(Il-a) 



wherein Ml is a transition metal atom selected from Group 3 to 
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Group 11 of the periodic table, 
m is an integer of 1 to 5, 

0 is a nitrogen atom or a carbon atom having a substituent 

R2 , 

A is an oxygen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R5, 

R 1 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, and least one substituent selected 
from a fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine -containing group, a bromine -containing 
group and an iodine-containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, 

R 2 to R 5 may be the same or different and are each a 
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hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen- containing group, 
a nitrogen- containing group, a sulfur- containing group, a boron- 
containing group, an aluminum-containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group, or a tin-containing group, two or more of R 2 to 
R 5 may be bonded to form a ring, and when m is 2 or greater, R x s, 
R 2 s, R 3 s, R 4 s, and R 5 s may be the same or different, and one group 
of R 2 to R 5 contained in one ligand and one group of R 2 to R 5 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 , and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron-containing 
group, an aluminum-containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 
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:m 1 x„ 



m 

( II-b) 

wherein M 1 is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5, 







U is a carbon atom 


havinq 


a 


substituent 


R 6 , 


a 


nitroqen 


atom 


or 


a 


phosphorus atom. 




















0 is a carbon atom 


having 


a 


substituent 


R\ 


a 


nitroqen 


atom 


or 


a 


phosphorus atom. 




















S is a carbon atom 


havinq 


a 


substituent 


R 8 , 


a 


nitroqen 


atom 


or 


a 


phosphorus atom. 




















T is a carbon atom 


havinq 


a 


substituent 


R 9 , 


a 


nitroqen 


atom 


or 


a 


phosphorous atom, 

















R 1 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group havinq, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group havinq, at least one position of the 3 -position, the 
4-position and the 5-Position, at least one substituent selected 
from a fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
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iodine atom, a chlorine-containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

R 6 to R 9 may be the same or different and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon-substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 



containing group, a halogen- containing group, a heterocyclic 



p 


compound residue, a silicon-containing group, a germanium- 


p. 


containing group or a tin- containing group, two or more of R 6 to 


nt 


R 9 may be bonded to form a ring, and when m is 2 or greater, R x s, 




R 6 s, R 7 , R 8 s and R 9 s mav be the same or different, and one group 




of R 6 to R 9 contained in one ligand and one group of R 6 to R 9 



contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 , and 
X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum-containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
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residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greate r, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 

following formula (III) 



HI 

til 
m 



if 



HQ* 





FT / m 

(III) 

wherein M 1 is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 

R 1Q is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicvclic hydrocarbon group , when R 10 is 

a phenyl group and the position of the carbon a tom bonded to 

nitrogen is the 1 -position, this phenyl grou p has, at least one 

position of the 2 -position and the 6 -position, one or more 

substituents selected from a heteroatom and a heteroatom- 

containing group, or has, at least one position of the — 3^ 

position. the 4-position and the 5-position, at least one 

substituent selected from a heteroatom other than a fluorine 
atom, a fluorine -containing group having one carbon atom and not 
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more than two fluorine atoms, a fluorine-containing 


aroup havina 


two or more carbon atoms, and a group containing 


a heteroatom 


other than a fluorine atom, and when R 10 is 


an aromatic 


hvdrocarbon group other than a phenyl group, an aliphatic 


hydrocarbon aroup or an alicvclic aroup, this aroup 


has at least 


one substituent selected from a heteroatom and a 


heteroatom- 



containina aroup, 

R 11 to R 14 may be the same or different and are each a 
hydrogen atom, a halogen atom, a halogen-containing group, a 
hvdrocarbon group, a hydrocarbon-substituted silyl group, an 
oxygen- containing group, a nitrogen-containing group or a sulfur- 
containing group, 

R 15 is a halogen atom, a halogen- containing group, a 
hydrocarbon group or a hydrocarbon-substituted silyl group, 

n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hvdrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 



42. (Amended) The process for preparing an olefin polymer as 



Docket No. 1155-0226P 

claimed in claim 39 [or 40] , wherein [the] an olefin 
polymerization catalyst [is the catalyst of any one of claims 28 
to 34] , [and the] an olefin polymer, the tapered polymer or the 
olefin block copolymer of claim 1, 7, 10 or 16 is prepared [. ] j_ 
said olefin polymerization catalyst comprising a transition metal 
compound selected from the group consisting of 

a transition metal compound which is represented by the 
following formula (I) and has properties that, in a /3-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyl group, said structure being 

P 

•|i measured by a density functional method, the distance between the 

%y 

y heteroatom, which has no direct bond to the central metal M and 
[fi is nearest to the central metal M, and hydrogen at the ^-position 

ru . 

p is not more than 3.0 A and the electrostatic energy is not more 

p than lOkJ/mol, 

}y LmMXn s (I) 



wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 

m is an integer of 1 to 5, 

n is a number satisfying a valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom which has no direct bond to the 
central metal M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
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group , an aluminum-containing group, a phosphorus-containing 

group, a halogen- containing group, a heterocyclic compound 
residue, a sil icon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X mv be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following formula (Il-a) 




(H-a) 



wherein Ml is a transition metal atom selected from Group 3 to 
W Group 11 of the periodic table, 

H i 

m is an integer of 1 to 5, 

P 

M 8 0 is a nitrogen atom or a carbon atom having a substituent 

R^ 

A is an oxy gen atom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R 5 , 

R 1 is an aromatic hydrocarbon group, an aliphatic 

hydrocarbo n group or an alicvclic hydrocarbon group, selected 
from a ph enyl group having, at least one position of the 2- 
position a nd the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituent s 
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selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
4-position and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine -containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

R 2 to R 5 may be the same or different and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen-containing group, 
a nitrogen- containing group, a sulfur- containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group, or a tin- containing group, two or more of R 2 to 
R 5 may be bonded to form a ring, and when m is 2 or greater, R x s, 
R 2 s, R 3 s, R 4 s, and R 5 s may be the same or different, and one group 
of R 2 to R 5 contained in one ligand and one group of R 2 to R 5 
contained in other ligands may be bonded, 
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n is a number satisfying a valence of M 1 , and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 



R 1 




(Il-b) 



wherein M 1 is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5. 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R 6 , a nitrogen atom 
or a phosphorus atom, 

0 is a carbon atom having a substituent R 7 , a nitrogen atom 
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or a phosphorus atom, 

S is a carbon atom having a substituent R 8 , a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a substituent R 9 , a nitrogen atom 
or a phosphorous atom, 

R 1 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicvclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1 -position, one or more substituents 
5 selected from a halogen atom and a halogen-containing group, or a 
;T= phenyl group having, at least one position of the 3 -position, the 
1 5 4-position and the 5-position, at least one substituent selected 

w ; 

ri from a fluorine -containing group having one carbon atom and not 

w 

V more than two fluorine atoms, a fluorine-containing group having 

U 

two or more carbon atoms, a chlorine atom, a bromine atom, an 

fU 

y 1 iodine atom, a chlorine-containing group, a bromine -containing 
M group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

R 6 to R 9 may be the same or different and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
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hydrocarbon- substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a silicon-containing group, a germanium- 
containing group or a tin-containing group, two or more of R 6 to 
R 9 may be bonded to form a ring, and when m is 2 or greater, R^, 
R 6 s, R 7 , R 8 s and R 9 s may be the same or different, and one group 
of R 6 to R 9 contained in one ligand and one group of R 6 to R 9 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 , and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum-containing group, a phosphorus -containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon- containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (III) 
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(III) 



wherein M 1 is a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m is 1 or 2, 

R 10 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, when R 1Q is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the 1-position, this phenyl group has, at least one 
position of the 2-position and the 6-position, one or more 
substituents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position of the 3- 
position, the 4-position and the 5-position, at least one 
substituent selected from a heteroatom other than a fluorine 
atom, a fluorine-containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when R 10 is an aromatic 
hydrocarbon group other than a phenyl group, an aliphatic 
hydrocarbon group or an alicyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

R 11 to R 14 may be the same or different and are each a 
hydrogen atom, a halogen atom, a halogen-containing group, a 
hydrocarbon group, a hydrocarbon- substituted silyl group, an 
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oxygen-containing group, a nitrogen-containing group or a sulfur- 
containing group, 

R 15 is a- halogen atom, a halogen-containing group, a 
hydrocarbon group or a hydrocarbon- substituted silyl group, 

n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 
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